Role of osteopontin in early brain injury after subarachnoid hemorrhage in rats.
Subarachnoid hemorrhage (SAH)-induced early brain injury (EBI) contributes to delayed ischemic neurological deficits, one of whose key pathologic manifestation is the blood-brain barrier (BBB) disruption. Although post-SAH BBB breakdown is a self-repairable phenomenon, the molecular pathways are unknown. We determined the role of osteopontin (OPN), a pleiotropic extracellular matrix glycoprotein, in the post-SAH BBB disruption in rats. First, we produced the endovascular perforation model of SAH and studied if OPN is induced in the brain after SAH. Secondly, we examined the effects of blockage of endogenous OPN induction on neurological impairments and BBB disruption. Thirdly, we evaluated the effects of exogenous OPN on neurological impairments, brain edema and BBB disruption, and the related protein expression levels. OPN was significantly induced and peaked at 72 h after SAH, in the recovery phase of EBI. OPN small interfering RNA significantly aggravated neurological impairment and BBB disruption 72 h after SAH. Exogenous OPN significantly prevented neurological impairment, brain edema and BBB disruption associated with the deactivation of nuclear factor-κB activity, the inhibition of matrix metalloproteinase (MMP)-9 induction and tissue inhibitor of MMP-1 reduction, and the consequent preservation of cerebral microvessel basal lamina protein laminin and tight junction protein zona occludens-1. These findings suggest the protective effects of OPN against BBB disruption after SAH, a finding which should provide a novel therapeutic approach for post-SAH EBI.